Chapter Nine: Display Moie 

Chapter 3 showed how to set up the display and use peisistenc e. Now learn turn to cjet 
inutv (him >our display. 

In this chapter, see how 

Aiufog PtosisteiKP i *o/ks 

To use luh iunvd color nuiugentent tools 

To (lunge your poletles and pick colocs 

To set up XY display 

To use cuiskhs in AT display 
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Chapter Nine 



Display Mote 



Transform Your Vision 

ANALOG 

P ERSIS T 

Press the green I M button and transform your vision of the waveform. With the bnghtnets levels of a 
sine^e color, the Waverunner Andog Persistence feature shows relative signal intensities 'three dimensiondly'' 
to raved signal evolution overtime It offers you an analog view of the waveform with all the advantages of a 
digital oscilloscope. Color G reded persistence works ui a Similar way using a color spectrum to map siejial 
intensity. Both Waverunner persistence modes are infinite or vanable with decay over time. 




A nalog Persistence display of a signal with demnts of a variable frequency of occurrence. 
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Part Two: LOOKING DEEPER 



How Analog Persistence Works 

LeCrcy’s A nalaj Persistence feature offers the advantages of analog display In a 
DSO (Die? tal Storage Oscilloscope). The display looks like analog and is fast, toa 
But it has the data manipulation, flexibility, and statistical analysis capabilities 
only found in a distal instrument. 

With traditional analog instruments, data manipulation and the direct comparison of acquisitions is 
practically impossible Statistical analysis is difficult to perform toa Nevertheless, analog docs have 
certain advantage. Because there is no need for analogtodicjtal con version, the speed of the analog 
scope is limited only by the bandwidth of its dedronics: signals are monitored almost continuously. 
The standard DSO must capture signals across the tine pened allowed by the size d its acquisition 
memory, then process and display thar representation. The time needed to process the previous 
acquisition normally Units DSO speed. 

But the A nalog Persistence digtal oscilloscope is different. It decouples data accumulation from 
display, accumulating and displaying nevv data more quickly. Moreover, the persistence is variable. 

The display is gnerated by repeated sampling of the amplitudes of events over time and the 
accumulation of the sampled data into threes dimensional display naps These naps create an analog- 
style display. User- definable persistence duration can be used to view how the naps evdve 
proportionally over lime Statistical intognty is preserved because the duration, or decay, is 
proportional to the persistence population for each amplitude or time combination in the data. In 
addition, the A nalog Persistence scope provides user definable, post- acquisition saturabon control of 
the naps, allowing you to draw detail from the display. 

When you select "A nalog" from the Using persistence menu, each channel and its associated 
persistence data nap are assigned a sinefe color. Asa persistence data nap develops, different shades 
d its color are assigned to the population rang* between a minimum and a maximum population. 
The maximum population automatically gt s the brightest shading, the zero cr smallest population 
gls the darkest shading cr the back (pound color, and the population rangs between zero and the 
maximum population gfs the shades in between these 

The information in the lower populations, or down at the nexse level (random transients rather than 
dominant agials) could interest you more than the rest. The A nalog Persistence view hiejilie^its the 
distribution cf data so that you can more easily examine it in detail. 

You can select a saturation level or population as a percentage of the maximum population. A 11 
populations above the saturation population are then assigned the bn cutest shade; that is. they are 
saturated. A t the sane time all populations below the saturation level are assigicd the remaining 
shade from bn cutest down to darkest. 

Data populations and thar displayed shades are dynamically updated as data from new acquisitions 
is accumulated. 
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Chapter Nine: Display Mo/e 



To Display Color-Graded persistence 

Color- Graded persistence follows the same principles as the A nalcg Persistence 
feature but uses net coo. but many, colors to nap signal intensity. When you sded 
'Color Graded' from the Using persstence nxnu. instead of the bn fitness d a 
single eoler as in the A nalog Persistence view; the Waverunner uses a color spectrum 
from red throuefi violet to display persistence 





The same waveform as that shown on page 1 13 displayed using Col or- Graded persistence shows the 
persistence waveform in a spedrum of colors rather than shades of a sineje color. 
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Part Two: LOOKING DEEPER 



"Paint" Your Display 



Personalize your Wavenmner display — your “canvas' — by choosing from a range of tools techniques end 
color schemes. 

1. In the DISPLAY SETUP group (see Chapter 3, “Visualize Your Signal'), press the button for "More 
Display Setup" to access these menus 



DISPLAY SETUP 



Standard 

SB 

— Pens istonco— 

■raa on 




— Grids 

MBS 

Single Dual 



—W" Pa m-* TQXt- 
intensity 
95 % 

Grid 

intensity 

80 V. 



2. Use than to change color schemes and choose advanced color management 
tools 



To activate the screen saver. See ‘First Things.' 



To select ether a pre-set default (MS or customized (UTU4) color 
scheme. Choose a custom scheme die menu below appears Abo 
selects a scheme for copying to. See next page. 



To access the CHANGE COLORS menus See next page 




To turn Full Screen On and expand the gnd display to fill the entire 
screen. Off to return to the nonnal display. 



To select Opaque or Transparent mode, in which objects are always 
visible. Overtyping tenons are distinguished by a new and unique 
color. 




To activate the Measure Gate function. Objects of leser 
interest given the color "neutral' will be automatically 
relegated to the area outside a regon. 0 bjects iracfetlus 
measurement- gate region are thus hx^ili^itcd. 



To show data, or sample points esther as Nonnal or 
Bold 



RETURN 




In Full Screen, to remove ail menus from the screen. The menus will 
reappear when any dariter, labeled, front panel button is pressed. 
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Chapter Nine: Display More 



CHANGE YOUR PALETTE 

3. Press the button for "Change Colors' and use these menus to do the following: 



CHANGE COLORS 

in user color 
scheme 01 



—Copy From — 
D 2 3 4 5 6 
U1 02 U3 04 



COPY SCHEME 

1 to 01 



Change - 



Trace 2 
Trace 3 
Trace A 
Trace fl 



— color to- 

Yellow 

Green 



Red 

Light Cray 



Create >our own color scheme; essign colors to tracer grids, or any other on- 
screen object; or cops' a default scheme into a custom one to make personalizing 
quicker and ecHer. 



To select one of the a pre-ad, default ( 1- © or customized (UI-U4) 
color adianes aid copy it to aiother U scr ahona T his creates a 
palette tliaL cai then be more easily personalized. 

To copy the scheme aloe ted in the menu above to the User color 
scheme selected in the Color Scheme menu shown on the previous 
page. 



To select the dtpla^d object to 
below (see next page). 



1 assigned a color using tlie menu 



f 



For selecting tlie color to be assgned to the object 
selected in the "Chaige" menu (see page 1 19). 



RETURN 



To return to the MO RE DISPLAY menus 
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Part Two: LOOKING DEEPER 



To Assign Colors to On-Screen Objects 
Background — backg oimd cdcr of the entire display arm 
Trace 1...4— eder assigned to traces displaying Channel 1. 2. or 3 or 4 
Trace A...D - color assigned to Trace A , B, C. or D 
Grid - default odor of the gnd 

Text — color assigied to naius. acquisition status and non-sineje source measurements 
Cursors — color assigied to cursors 
Warnings — color assigned to error and warning messages 

Neutral — eder designated as neutral lean be any in user palettes) for n*asure>gite»regon 
hiejili citing 

Overlays — color assigied to the menus overlaid on the gnd when in Full Screen node. 
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Chapter Nine: Display Mo/e 




Cream 

Sand 



lyan 
Vel low 

Green 



01 ive 

Light Green F 



-color to- 
Jade 

Lime Green 



Ocean Spray i 

Ice Blue 



Emerald 

Grass Green F 



-color to 

Magenta 

Fuchsia 



Pink 

Vermi 1 ion 



Choose from this gallery of colors for your Uf V2, U3, and U4 
custom palettes. 



Amber 



and menus, cursms, neutml 
lohir, hukgiound. n amings, 
and oie/iiys. See the pieiious 
page. 



LTOX CMS B.Y B 



isjed jie 



U9 









Part Two: LOOKING DEEPER 



Set Up XY Display 



XV display is for traces that have the same time- or frequency-span (time 1 ' div). expressed using the sane 
horizontal unit, in seconds or Hertz. The XY displav offers three speed grid styles: XY only, XY Single aid 
XY D ual, illustrated on the neat page. 

DISPLAY 

1. Press fil for the DISPLAY SETUP menus. 

2. Press the button to select XY from the top menu. 



DISPLAY SETUP 



Standard 

a 

-P ers istence— 

333 On 



XY 

Setup 




-W' Form Text- 
ini ens ity 
90 % 



—Grid 

intensity 
80 % 



3. Use these mans to set up your X Y display and to acess other display setup 
menus if desired. 



Tosiat -Standad' 1 orXY. 



ANALOG 

PERSIST 



To turn persistence on or off. Or pass 



To access XY persistence menus: for choosing A ndog or Color-G raded 
_fli persistence, axl persistence situiatio n in X Y dispU 1 . 



To access more dtpla, 1 setup menus See page 1 16. 




To select gild style and number. See next page. 





To aljust waveform and tent brightness, uang the knoh. To 
return to the default mtensly press the button. 

To aljust grid intensity itang the knob only. G rids ean be 
bne^itened. or blended with displayed traces. To return to 
tlie default intensity, press the button. 
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Chapter Nine: Displa y Mow 



5:22:58 



n 




30 ns 

I 59 kW AC 
50 r W AC 

50 fW AC I 1 AC OmV 

4 50 fW AC 



500 MS/s 
STOPPED 



Analog Persistoiifi vator diagam on XY Only grid. Bdow: XY Only, Sinifeand Dual grids. 
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Part Two: LOOKING DEEPER 



To use Cursors in XY Display 

Cursors are different in XY display (see Chapter 4. "Choose a Measure Ted." for 
cursors in ejneral). 

A bsolute A mplitude cursors are horizontal and vertical bars that can be moved up and down and from 
side to side across the scran. X Y Relative A nplitude cursors are pairs of bars that neve in the same 
way. 

A bsolute and Relative Time cursors behave in XY as th^ do in Standard display. 

Combinations of the amplitude values are shown on the left-hand side of the gid in the following tep- 
to bottom order: 

"JY value/ JX value": Ratio 

"20 - log 10 (ratio)’: Ratio in dB units 

"AY value - JX value”: Product 

"d = arc tan [AY I JX) range (- 180 c to +180 T: Angle (polar) 

"r = sqrt (JX * JX + JY * JY)“: Radius (distance to origin). 
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Chapter Nine: Display Mote 



The definition o i JX and AY depends on vvhidi terser \ou use The table bdow 
shows how JX and JY are defined for each type of Curas' measurement. 










XY Cursors 










Tu» 






Aa* 


Ar,4 


Oig-(aO) 0n, = V* o ** 

* YOftiid 


Tiui 


AX 




VxM- Vxm 


vw-o | v’xRrf- v XOIhrt 


^VDH' ^XRH 


AY 











Where the terms signify: 

Aa& 4 : A bsdute A mplitude airscrs 
Ami: Relative A nplitude cursors 
Taj.*: A bsolute Time cursors 
T id Relative T ime cursors 
Org: Origin 

Vx„,r: V dtage erf the Reference airscr on the X traee 
Vr,.r- V oltage of the Reference Curas' on the Y Irate 
Vxdir: V oltage d the Difference curas on the X trace 
Vvdii: V dtagi of the Diffa'ence cursor on the Y trace 
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